A brief review of experimental results is presented on discovery of a new nonlinear phenomenon -picosecond self-modulation of the fundamental absorption of a picosecond probe light pulse in a thin layer of GaAs that generates stimulated intense picosecond emission. It is explained by the synchronization of two modulations of the electron population of energy levels in the conduction band. One is created by the probing light. The other is created at the bottom of the zone by picosecond interband oscillations of electrons in the emission field and is transmitted up the zone to restore the detailed equilibrium of electron transitions with the radiation and absorption of LO phonons. Synchronization of modulations occurs in order to achieve similar detailed equilibrium.
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In a cycle of interrelated, mainly experimental works, a new nonlinear phenomenon was discovered -picosecond self-modulation of the fundamental absorption of a picosecond probing light pulse in a thin (~ 1 µm) GaAs layer. The latter is an active resonator in the composition of the Al x Ga 1-x As-GaAs-Al x Ga 1-x As heterostructure (with antireflection coating) and is subjected to powerful picosecond optical pumping. During pumping, stimulated (amplified spontaneous) intense (up to 1 GW/cm 2 The modulation depended on the ratio of the probing pulse energy W p and pumping W ex up to disappearance and again formation, Fig.7 , [5] . The inverse period T -1 of the spectrum modulation oscillations that occurred with a change of  increased with an increase of W ex , and in fact, due to the increase of I s caused by the latter, Fig.8 , [3, 7, 8] . Phase modulation characteristic at maximum W ex had the shape of a meander with the phase jump of  , Fig.9 , [9] and was determined by stimulated Raman scattering (SRS) of the spectral emission modes that were eigenmodes of the GaAs resonator, Fig.10 , [10] . And the main experimental evidence: picosecond modulation 5 of the population of energy levels from which electrons recombine, fig.13 , [11, 12] ; 3) modulation of the depleted population by interband electron oscillations excited by the emission field [7] and synchronized SRS [10] (the estimate of the frequency of oscillations using perturbation theory is close to Т -1 , Fig. 8 , * [7, 8] 5) synchronization of two optically excited modulations of the population of the levels of the conduction band (occurring again for the specified detailed equilibrium), in particular, synchronization of the above-described modulation with the modulation created by the probe pulse, [5] .
* Experimental points shown in Fig.8 , for each pump pulse were measured in the region of pulse maximum, where the pumping is close to quasi-stationary. The dependence T -1 (I s ) is steeper, if it is measured on the front and on the decay of the pump pulse (and emission). That can be caused by the following fact. In these latter cases, the frequency-(and therefore phase-) modulated population of energy levels by charge carriers is probed. RADIOELEKTRONIKI), ISSN 1684-1719, N4, 2019 
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This synchronization is similar to synchronization of coupled oscillators. A significant initial desynchronization of the latter can lead to the "quenching" of oscillations, similar to the disappearance of modulation in some W ex /W p relations. . 4 - The work was carried out within the framework of the state task. 
